The incessant biological activity in living organisms generates a multitude of compounds, including a variety of monomers and polymers such as saccharide, cellulose, hemicellulose, lignin and so on. More and more scientists are exclusively concerned with those renewable compounds that can be turned into useful macromolecular materials (Gandini, 2008). However, most of lignin as a by-product from the paper industry is being discharged into the environment. This causes serious environmental pollution. Also for this reason industrial applications of lignin have attracted a great deal of attention (Gandini
In the title compound, C 16 H 23 N 3 O 10 , the galactopyranoside ring adopts a chair conformation. All the non-H substituents are situated in equatorial positions. There are short intramolecular C-HÁ Á ÁO contacts and an intermolecular C-HÁ Á ÁO interaction in the structure.
Related literature
For renewable compounds generated by living organisms that can be turned into useful macromolecular materials, see: Gandini (2008) . For industrial applications of lignin, see: Gandini & Belgacem (2002) . For attempts to obtain new polyurethanes between lignin and saccharide, see: Hatakeyama & Hatakeyama (2005) .
Experimental
Crystal data Orthorhombic, P2 1 2 1 2 1 a = 6.9730 (14) Å b = 14.747 (3) Å c = 19.916 (4) Å V = 2048.0 (7) Å 3 Z = 4 Mo K radiation = 0.11 mm À1 T = 293 K 0.30 Â 0.20 Â 0.10 mm
Data collection
Enraf-Nonius CAD-4 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.967, T max = 0.989 3276 measured reflections 2152 independent reflections 1428 reflections with I > 2(I) R int = 0.036 3 standard reflections every 200 reflections intensity decay: 1% Refinement R[F 2 > 2(F 2 )] = 0.055 wR(F 2 ) = 0.156 S = 1.06 2152 reflections 266 parameters H-atom parameters constrained Á max = 0.24 e Å À3 Á min = À0.20 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2000); cell refinement: SAINT (Bruker, 2000); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: SHELXTL.
& Belgacem, 2002).
In attempt to obtain new polyurethanes between lignin and saccharide (Hatakeyama & Hatakeyama, 2005) and to optimize their properties, the title structure, a new galactopyranoside, 2-azidoethoxy 2,3,4,6-tetra-O-acetyl-β-D-glucopyranoside, has been synthesized and its structure determined. The galactopyranoside ring adopts a chair conformation. There are present four intramolecular C-H···O interactionss (Tab. 1). Each of them forms four five-membered rings. In the crystal structure, the molecules are linked into chains along the a axis by C-H···O interactions ( Fig. 2 and Tab. 1).
Experimental β-D-glucose pentaacetate (5.0 g, 12.8 mmol) was dissolved in 25 ml of the anhydrous CH 2 Cl 2 . 2-azidoethanol (1.9 g, 22.3 mmol) was added to this solution by a syringe. The resulting solution was stirred under argon and cooled to 273 K. BF 3 .Et 2 O (2.1 ml, 16.7 mmol) was then added dropwise at 273 K. The mixture was stirred for 1 h at 273 K and then overnight at room temperature. The mixture was diluted with 50 ml CH 2 Cl 2 and washed with cold water and with saturated aqueous NaHCO 3 at room temperature, dried over anhydrous sodium sulfate, and concentrated in vacuo to obtain a fawn crude residue that was purified by column chromatography (hexane/EtOAc 2:1) and recrystallization from the solution of hexane/EtOAc (1:1) in order to obtain a pure solid of the title compound. Colourless single crystals suitable for X-ray crystallographic analysis were grown by slow evaporation from an ethyl acetate solution of the title compound.
Refinement
All the H atoms were located in a difference electron density map. Nevertheless, all the hydrogens were placed into the idealized positions and constrained by riding hydrogen approximation. C methyl -H methyl =0.96; C methylene -H methylene =0.97;
All the methyl groups were allowed to rotate freely about their respective C-C bonds during the refinement. Only 1/8 of the reciprocal space has been measured, therefore Friedel pairs for merging were not available. Fig. 1 . The title molecule with the atom-labelling scheme. The displacement ellipsoids drawn at the 30% probability level. 
Figures

Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.7582 (5) 0.6069 (2) 0.05712 (18) 0.0722 (10) 
